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Waldstrasse 220, Offenbach on Main' Ger- 
many, do hereby declare the invenriona for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described m and 
■by the following statement: — 

This invention relates to an apparatus to 
which granular and/or powdery materials arc 
fed in a main air stream for separation and 
grading by centrifuge action and are sub- 
jected to die action of a secondary air stream 
for obtaining a finer grading of the materials 
as to size. 

The main object of ^^i? inventicii is to 
improve the construction of the separating 
and grading apparatus in order to obtain a 
more efficacious action of the secondary air 
and, therefore, improved grading of the 
materials. 

According to this invention apparatus for 
separating said grading mateiials comprises an 
upper chamber having a tan^ntial inlet for 
air-bourne materials and a central outlet for 
the carrier air and Sne particles, and a lower 
chamber having therein an inverted, truncated 
cone which substantially confines centrifugal 
separation of tiie materials to the upper 
chamber, and means for directing secondary 
air through the centrifugally separated 
materials when descending throu^ or enter- 
ing a space defined by the truncated cone and 
the peripheral wall of said lower chamber 
and leading to an outlet. 

Reference will now be made to the accom- 
panying diagraromatic drawir^ which illus- 
trate, by way of example, three different 
embodiments of the invention. 

¥igs. 1 — 3 are vertical sections, each illus- 
trating a different embodiment of this inven- 
tion- 
Fig. 4 is a sectional |dan view taken on the 
line IV— IV, Hg. 3. 



Fig. 5 is a viev7 similar to Fig. 4 but 45 
aiows a slight modification. 

The embodiments according to Figs, 1 to 
3 each comprise an upper chamber 1 havin<' 
a tangential inlet 7 for the materials which 
are led in a main air stream through the inlet 
7 to chamber 1 which has a central outlet & 
for the fine particles and carrier air. The 
chamber 1 communicates with a lower, 
funnel-like chamber 4 containing an 
inverted truncated cone 9 having a top wall 5. 
According to Figs. 1 and 2, a central pipe 
10 for secondary air passes through the 
trunca ted c<m& 9^ the peripheral wall of which 
forms a space S with the peripheral wall of 
the lower chamber 4 which has an oudet 11, 
Tbe material supplied through inlet 7 tmdcr- 
goes centrifugal separatioii in the upper cham^ 
ber 1, the finer particles being carried out 
througji ou^et 8 and coarser particles des- 
cending to outlet 11 through the space S. 
The fl^ow of the secondary air is indicated by 
the arrows in Figs. 1 and 2. 

Referrdng now to Fig. 1, an ariTinlBr 
inwardly directed passage 12 is formed 
between .the upper periphery of the trun- 
cated cone 9 and the bottom of the upper 
chamber 1 which is inwardly diverted as 
mdicated at 3. The passage 12 leads to the 
upper chamber 1 and also to space S. The 
coarser, oentrifugaUy separated material m 
zone 2 of the upper chamber 1 passes into 
space S through passage 12 througji which 
counterflow of the secondary air takes place. 
This air acts on the descending materiai 
over an extended path in space S and fully 
penetrates the material as it passes dirou^ 
passage 12 from the lower zone 2 of the 
uj^er chamber 1. As a result^ finer particles 
entrained with the coarser, centrifi^ally 
separated material are carried towards die fling 
of chamber 1 for discharge ilirough oudet 

In tbe embodiment according to Fig. 2, the 
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space S is constcicted at its upper end by 
iiwardiy diverting the adjacent porticn 13 of 
the lower chamber 4. The secondary air 
thoroughly penetrates the material passhag 

5 through space S. In the embodiments accord- 
iag to Figs. 1 and 2, the secondary air 
diverted by parts 3, 13 tends to blow the 
particles away from the adjacent chamber 
wail and penetrates transversely through the 

10 materials^ thereby effecting a finer gradmg 
as to size. 

The position cf the truncated cone 9 may 
be adjusted vertically in order to vary the 
cross-sectional area of the passage 12 and 
15 thereby to regulaie the speed cf the secondary 
air. In this way^, the grading and quantity of 
the material passing through the apparatus 
to the oudet 11 may be varied 
In the embodiment acccrdmg to Figs 3 and 
20 4i the central pipe 10 for the secondary air 
is omitted. Insteada the secondary air is 
admitted through conduits 104 to a circular 
chamber 103 from which it passes into the 
lower end of' upper chamber 1 through a 
25 prarous ring 102. The centrifugally separated 
material descending spirally down the wall 
of chamber 1 is penetrated when entering 
space in substantially radial directions by 
the secondary air admitted throu^ the porous 
30 ring 102. The porosity of ihe ring 102 is 
chosen to suit the desired grading and speci- 
fic wei^t of the material to be treated. In the 
case of a fine ligjit material which offers small 
resistance to die passage of the secondary 
35 air, the porosity of the ring 102 may be com- 
paratively coarse. If desired, the pores may be 
tangentially directed to admit the secondary 
air in substantisdly the same direction as 
that of the main air admitted through the 
40 inlet 7. This has the advantage of preventing 
congestion of the pores by the fine material 
When the material to be separated and graded 
is coarse and heavy, a porous ring 102 having 
smaller pores and consa^uentiy higher resis- 
45 tance to flow of the secondary air may be 
employed. If desired, the secondary air 
chamber 103 may be sub-divided into sections 
113 as indicated in Fig. 5. This sub-division 
is of advantage as it enables the secondary air 
50 to be supplied at different pressures or at 
different angles into the chamber 1. 

Fig. 3 shows an alternative position . for 
qf^Tni'gRian of the Secondary air, i.e. near the 
bottom of the kwer chamber 4 as may be 
55 more convenient in some cases. Secondary 
air is admitted through conduits 141 mxo an 
annnlar chamber 131 &om which it passes 
mto chamber 4 throngh a porous ring £21. 
H desired, the porous ring 102 or 121 may 
60 be made of resilient matenal, thus enabling 
the porosity to change in accordance -with 
variation of pressxnre. Pnuematic or 
mechanical -rnf^^ns may be provided to main- 
tain the pores in a clean, permeable condi- 
65 tion. 



It will be appreciated from the foregoing 
description that the inverted trancated cone 
substantially confines the centrifugal action to 
die upper chamber and that the secondary 
air^ which enables a finer grading of the '70 
material to be obtained, penetrates completely 
through the uMterial, mainly in a radial 
direction away from the peripheral wall of the 
upper or lower chamber, and thus acts on the 
finer material diat tends to ding to the wall. 75 

WHAT WE CLAIM IS: — 

1. An apparatus for separating and grading 
granular and/or powdery materials, compris- 
ing an upper chamber having a tangential 
inlet for air-bome materials and a central 80 
outlet for the carrier air and fine particles, and 

a lower chamber having therein an inverted, 
truncated cone which substantially confines 
centrifugal separation of the materials to the 
upper chamber, and means for directing 85 
secondary air through the centrifugally 
separated material when descending through 
or entering a space defined by the truncated 
cone and the peripheral wall of said lower 
chamber and leading to an outiet. 90 

2. Apparatus according to Qaim 1^ wherein 
at the bottom of the i^per chamber there is 
an annidara inwardly directed passage leading 
to the chamber and to said space thrcagh 
which the secondary air is supplied for pene- 95 
traticm thjxmg^ ±e material entering said 
annular passage. 

3- Apparams according to Qaim 2, wherein 
the annular passage is partiy defined by the 
upper peripheral portion of the truncated 100 
cone. 

4. Apparatus according to Claim 1, wherein 
the said space is constricted at its upper end, 
whereby the secondary air, which is supplied 
upwardly through said space, thoroughly 105 
penertates the matenal descending into and 
through the space to said outiet. 

5. Apparatus according to Claim 2 or 3, 
wherein a central pipe extending vertically 
through the apparatus passes through the HO 
truncated cone and serves for the supply of 

the secondary air to said space through which 
it passes upwardly into said npper chamber. 

6. Apparatus according to Claim 1, in 
which a peripheral part of the upper chamber 115.>. 
is air-permeable to allow of admission of the 
secondary air. 

7. Apparatus according to Claim 1, in 
which a peripheral part of the lower chamber 

is air-perineaMe to allow admission of the 120 
secondary air. 

8. Apparatus according to Claim 6 or 7, 
wherdn the porosity of the air-permeable 
portion of the chamber wall is controllable. 

9. Apparatus according to Claim 8, wherein 125 
the air-permeable portion of the chamber wail 
consists of resilient material 

10. Apparatus according to Claim 6 or 7, 
wherein the air-permeable portion of the 
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chamber wall is composed of sections of 
different porosity. 

11. Apparatus according to Claim 6 or 7. 
in which die air-perm^ble portion of the 
chamber wall is designed to admit the 
secondary air tangentially into .the chamber 
so as to flow in substantially the same direc- 
tion as that of the main air. 

12. Apparatus according to Qaim 6 or 7, 
wherein mechanical or pneumatic means are 
provided for maintaining the pores of the 



air-permeable portion of the chamber in a 
clean, air-permeable condition. 

13. An apparatus for separating and grading 
materials constructed substantially as herein- 
before described with reference to Fig. 1, 2 
or 3 of the accompanying drawings. 

^ J. BENNETT & CO., 
Chartered Patent Agents, 
26, Bath Road, Slough, Buddngjiamshkei 
Agents for the Applicants. 
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2 SHEETS TTjjj drawing is a reproduction of 
the Original on a reduced scale. 
SHEETS I & 2 
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